REMARKS/ARGUMENTS 



Summan' of the Offi ce Action; 

(1) rejected claims 19 and 67-83 under 35 U.S.C. 103(a) as being unpatentable over Collins et al. 
(U.S. Patent 5,556,50 1 ) in view of DeOmellas et al. (W099/25568): 

(2) rejected claims 19 and 67-83 under 35 U.S.C. .1 03(a) as being unpatentable over Collins et al, 
(U.S. Patent 5,556,501 ) in view of Keizo (JP07-1307I2A); 

(3) rejected claims 19, 67, 69-70, 72-78, and 80-83 under 35 U.S.C. 103(a) as being unpatentable 
over Imai et al. (W097/27622) m view of DeOmellas et al. (W099/25568): 

(4) rejected claims 68, 71, and 79 under 35 U.S.C. 103(a) as being unpatentable over Imai et al. 
(W097/27622) in view of DeOmellas et al. (W099/25568) as applied to claims 19, 67, 69-70, 
72-78, arid 80-83 above, and further in view of Collins et al, (U.S. Patent 5,556,501); 

(5) rejected claims 19, 67, 69-70, 72-78, and 80-83 under 35 U.S.C. 103(a) as being unpatentable 
over Imai et al. (W097/27622) in view of Keizo (JP07-1307 I 2A); 

(6) rejected claims 68. 71, and 79 under 35 U.S.C. 103(a) as being unpatentable over Imai et al. 
(W097/27622) in view of Keizo (JP07-1307I2A) as applied to claims 19, 67. 69-70, 72-78, and 
80-83 above, and further in view of Collins et. al. (U.S. Patent 5,556,501). 

C latm*. !*■> and n 7 -83 arc cunetuK pending The pKsent Repis amends clatm <•>*•>. caucUs 
claim-; 7<>-S3. and adds eiatm-; 84-86. leavmt! for the K\ammcr'<-" present consideration claim-; I" 
67-75, and 84-8o Recoiistdctatton of the reactions is requeued 
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Arguments: 

(\) Claims 19 and 67-8? stand rejected under 35 If SC. 103(3.) as being unpatentable 
over Cotlins et al (US. Patent 556,501.) in view of DcOrnrfhs et ai. (W099/25568). 
Applicants request cancellation of claims for pursuit in a continuation application. 

Applicants respectfully traverse {lie rejection the rejection of claims 19 and 67-75 

Applicants note that the chums at issue are method claims and not system claims; 
therefore- the capability of a process chamber to perform the method does not render the claims 
obvious. The references, singly or in combination, must teach the recited steps of the claims. 

Claims 19. 67 and 68 

Nowhere docs Colhns in view of l.kOrnellas disclose "heating the upper electrode with 
said heater to a temperature in order to cause deposits of oxygen and chlorine to de-absorb from 
the tipper electrode m order to leave inosth platinum deposited on the electrode, such that a ia\er 
of material is formed on the upper electrode:, v, herein the layer of material formed on the upper 
electrode is more stable than a layer of material formed when heating the upper electrode with 
said heater to a temperature insufficient to cause deposits of oxygen and chlorine to de-absorb 
from the upper electrode" as recited in claim 19. 

The Examiner writes that "heating the upper electrode with said first heater to a 
temperature such that any material resulting from the reaction deposited on the surface of the 
upper electrode forms a stable film comprising halogen elements (see fig. I and its description)." 
See OA. page ? Collins in view of DvOrmllas does not show such a result. Further, the 
language recited differs from claim 1.9, and Collins in view of DeOnwllas fails to anticipate the 
limitation of claim 19 recited above. The only recitation in Collins or DeOmclias of a stable film 
is in the reactivity of silicon of the upper electrode w ith a fluorine -based chemistry to affect the 
process characteristics: 

In addition, {he fiee silicon affects the pohmen/ation reaction and result.* in a 
moic stable passaging pohmer deposition on the silicon, pn-feicntiaih relative 
to the oxide, with enhanced suppiessiun of the poly si I icon etch late and increased 
oxkU seleunirv relative to the silicon 

In addition, the sacuficial silicon-contamuig thud elecUode opcuites 
svnergisticaliv with tiiv. use of a caibon- and ovvgen-contaniuiy gas such as CO 
and o) (()> additive, to iomi poKmers on poly silicon sin faces Hits mcieases 
suppression of silicon etching and enhances selecmitv fot o\ide rJatne to 
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silicon and increases the polymer sidewall deposition on the oxide, thus 
enhancing etch anisotropy and vertical sidewail etch profile of the oxide." 

See Collins, col. 22. lines 21-34. 

Collins explicitly states that ' the free silicon affects the polymerisation reaction and 
results in a more stable passivatmg polymer" (emphasis added). Collins is directed to the reaction 
of the free silicon with the fluorine and does not teach reaction of deposited polymer with the 
upper electrode. Polymerization is a chemical reaction in which two or more small molecules 
combine to form larger molecules. In contrast, to de-absorb, a molecule breaks up to form 
simpler molecules . 

Collins is not clear whether heating the upper electrode provides any function other than 
stimulating reaction of the free silicon with the fluorine. The only clue provided is in element g) 
of claim 1 of Collim, which recites: 

a second electrode disposed above said cathode electrode and comprising silicon 
for chemically interacting with components of said processing gas; wherein said 
second electrode is controUably heated to increase its reactivity 

(Emphasis added). Collins in view of DeCmellas discloses that increasing reactivity of the 
silicon with the fluorine (by way of heating) results in passivating polymer. Collim in viesv of 
DiOrm-Iias does not disclose increasing a reaction of the polymer itself with the upper electrode 
{i e.. heating the upper electrode affects the reactants in Collins in view of DeOmelhts.. white 
[seating the upper electrode affects the products in claim 19). Colhns in vtew of LkOmellas does 
not teach that de-absorption of o\sgen or chlorine occurs at any time during the process, in its 
disclosure Collins in view of DvOrtiellns is more explicit regarding the operating conditions for 
achieving this increase in reactivity of the free Silicon electrode with fluorine, stating. 

The chamber wails and the dome can be heated and/or cooled by air convection 
(blown air) and or a dielectric fluid beat exchanger. For example, closed circuit 
heat exchanger 92 recirculates dielectric fluid at a controlled temperature ranging 
from heating to cooling, for example. -H2Q °C to -15<> "C. along path 9? through 
the chamber sidewalis. Similarly, the dome sklewalls 17YV and top 17T can be 
heated and/or cooled by heat exchangers 94 and 96 which recirculate fluid 
along paths 9? and 97. respectively. 
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(Emphasis added}. Sec Collins col. 21. tines 15-24. However, such process parameters are far 
lower than those required to achieve the method of claim I 4 -). The text of the present application 
generally describes the preferred operating temperature to achieve de-absorption, disclosing that: 

j(H)24f In a preferred embodiment, where the electrode is made out of 
aluminum, the upper electrode (and/or the electrode opposite to the electrode or 
chuck holding a wafer to be processed) is preferably heated to a maximum 
temperature of about. 300 to about 350 degrees C. With the upper electrode made 
of graphite or silicon, the maximum temperature is preferably about 400 to about 
500 degrees C. 

|(K)25j Without being so heated, in a typical etch reactor, the upper electrode 
would be floating at a maximum temperature of about 1.00 degrees C 

{0029) The graph of FIG. 6 demonstrates that as the temperature of the surface 
is increased, the deposit thickness grea.t!\ decreases akmg with the content of 
halogens (for halogen gas s\ stern) in the deposited material. With a decrease in 
halogen compounds {such as PtCl.,). the deposited materials are thinner and more 
adherent and tend toward a simple material such as platinum. 

As listed in available chemistry references, platinum (II) chloride (PtCU) has a melting 
temperature {a temperature at which n" decomposes) of 5 !S I X." {at 1 atm) and platinum {IV) 
chloride ( PtCl j) has a melting temperature of 370 f C (at 1 atm). Platinum dtoxide (PtO; ; ) has a 
melting, temperature of 450°C (at. 1 atm) The decomposition of these compounds is relatively 
insensitive to pressure. 

The Examiner writes that "one cannot show nonobviousness by attacking references 
individually where the rejections are based on combinations of references.. DeOmellas et al is 
not being relied upon to show heating of the tipper electrode " See OA. page 12. The references 
in combination must teach all of the limitations of die claim, either explicitly or inherently. 
Applicants respectfully disagree that the combination of Co!hns and IkOrneHos has, or can be 
shown to teach ail of the limitations of 'claim 19. explicitly or inherently. There is a deficiency in 
the combination of (.'oli'im and DeOrnelh/s. As described above, Coi'lifi.t teaches increasing 
reactivity of the upper electrode by increasing the temperature of the upper electrode (exemplary 
temperature to achieve an increase m reactivity given as. at a maximum. t .t20"C). Combining 
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Collins with DeOnwilas, if such, a combination could be achieved, would teach increasing the 
temperature of the upper electrode of (\:>l!im using a platinum etch of DcOmellas ( "where 
platinum or other materials are etched in a chlorine gas and oxygen ts inherently present'" see 
OA, page 7) to a maximum of •'■ l 20X. But to what effect? The combination teaches raising the 
temperature of the upper electrode to about -H.7.0°C to induce higher reactivity of the free silicon 
of the upper electrode. The combination does not teach raising the temperature of the upper 
electrode to about -t i 20%' to cause chlorine and oxygen to de-absorb from the upper electrode to 
produce a more stable film. d>lhm is silent on the effect of tipper electrode temperature on the 
polymer itself, discussing only the effect of upper electrode temperature on the reactants (which 
is irrelevant to DeOmelkn because DeOrriellm docs not use free silicon to scavenge fluorine). 
"T'he results on the polymer deposited on the upper electrode heated beyond -H2fr-'C cannot be 
extrapolated based on Collins, nor is it evident that there is any result on the polymer at 4 1 2<fC. 
Decomposition of plat.iiii.im chloride occurs at temperatures much higher than + i2tr'C (at 1 atm, 
PtCLi decomposition occurs at temperatures approaching -'-370 %'). 

Regarding the inherency of "heating... in order to cause deposits of oxygen and chlorine 
to de-absorb from the upper elect rode... such that a layer of material is formed on the upper 
electrode, wherein the layer of material formed on the upper electrode is more stable" as recited 
in claim I**, it is not clear that anv de-absorption of oxygen and chlorine from the upper electrode 
occurs at -H2o k> C. The Examiner writes that 'note that inherently any gas collected on the upper 
surface will desorb or boil off from the surface as a. result of heating of these surfaces." See OA, 
page 4. i low ever, claim .19 does not only recite de-absorbing chlorine and oxygen, but doing so 
"in order to leave mostly platinum deposited on the electrode, such that a layer of materia! is 
formed on the upper electrode: wherein the las er of material formed on the upper electrode is 
more stable than a laver of material formed when heating: the tipper electrode with said heater to a 
temperature insufficient to cause deposits of oxygen and chlorine to de-absorb from the upper 
electrode." This limitation is not explicitly taught by the cited references and is not inherent to 
the cited references. Applicants dispute that it is obvious that heating the upper electrode will 
increase stability of a deposited polymer, per se One of ordinary skill m the ait will appreciate 
that plasma physics does not provide linear or easily extrapolated results. 

Because (."ollins in view of DeOrne/las fails to teach or suggest all of the .{imitations of 
claim \9. Collins in view of f.k'Ornclfas cannot render claim \9 obvious under 35 U.S.C. 103(a). 
Dependent claims include at least the features of the independent claim from which they depend. 
Therefore ("<)'/<m- in view of 1 V<>-W/i>v cannot render claims 67 and 68 (which depend from 
claim l ( n obvious undci I l^ui) 
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Claims 69-73 

Nowhere does Collins in view of DeCmcilas disclose ' heating the upper electrode with 
said heater to a temperature in order to cause halogen elements to de-absorb from the upper 
electrode such that deposits of mostly platinum forms a Saves of material; wherein the layer of 
material formed oti the upper electrode is more stable than a layer of material formed when 
heating the upper electrode with said heater to a temperature insufficient to cause deposits of 
mostly platinum on the surface of the upper electrode'" as recited m claim 69. 

For the same reasons given above in regards to claim 19, (.'oil ins in view of DcOrnelkis 
fails to disclose all of the limitations of claim 69. Because Collim in view of DcOrne i 'las fails to 
teach or suggest all of the limitations of claim 6S>. Coll iris in view of DeOmellas cannot render 
claim 69 obvious under 35 I S C. 103(a). Dependent claims include at least the features of the 
independent claim from which they depend. Therefore, Collins in view of DeOmelk/s cannot 
render claims 70-75 (which depend from alarm 69) obvious under 33 U S.C. 103(a). 

(2) Claims 19 and 67-83 stand rejected under 33 U S.C 103(a) as beiny unpatentable 
over Collins in view of K<Jizo (JPO7-130712A). Applicants respectfully traverse the rejection of 
churn b 19 and 67-75. 

'The Fxammer writes that Kmzo is presented for disclosing performing plasma etching of 
platinum using a chloride containing yas (see abstract). Furthermore, note that inherently oxygen 
will be present in the chamber." See OA, page 5. Keizo adds nothing over the combination of 
Collins m vtcw of DeOmcila^, and thus fails for the same reason to remedy the deficiency of" 

Collim. 

Thus, for the reasons give in (1) above. Collim in view of Keizo fails to recite all of the 
features of claims 19 and 67-83. Therefore. Collim in view of Keizo cannot render claims 19 and 
67-83 obvious under 103(a). 

C) Claims l l > (»7, <W-70 73-~8 and Kn-83 iUud Ejected undu -3 1 S (, 103(a) as bang 
unpatentable mu Ir'oi (WO ^7 ?7(C) m \ icw of A < h '« lfa\. Applicants, iCspcctfulh traverse 
the t ejection < if claims 1\> , <>7 o°-70 and 7 3-7S 

\ppUcautsi jettesate that the claims at ts&ue are method claims and not system claims, 
the setose the eapabilit\ oi a pioees^ elumbet to pcifomi the method docs not lendci flu. claims 
obvious flu t^feanci-s, singh oi m combination must teach the icuud steps oi tin claim 

the lAaintnet writes that 1mat et al shows heating the upper efeefsodc with said 
heatei 11 to a tempejaJute such that am matenui resulting fjom the leaction deposited on the 
surface of the upper electrode forms a stable film comprising halogen elements (see .fig. 1 and 
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abstract}." See OA. page 7. However linai does not leach this at ah. linai leaches conditioning 
consumable components (an upper silicon electrode and sihcon ring) to produce a generally 
stable selectivity and etch rate. As is known in the art. aging of consumable components wi thin a 
chamber can cause variation in etch rate and selectivity. imai teaches a method of controlling the 
average roughness of irregularities of the halogen scavengers (the ring and electrode). 

Referring to the English language U.S. Pat. No. 6.214.740 (which corresponds to the 
cited WO 97/27622 reference) only once is the temperature of the upper electrode mentioned. 
''Numeral 1 5 is a heater, which maintains the upper silicon electrode 5 at a constant temperature."" 
See cot. 1. lines 39-42. Again, as argued above m (1). it is not clear that anv de-absorption of 
oxygen and chlorine from the polymer occurs in the process of Imai. Merely heating the upper 
electrode does not teach de -absorption of oxygen and chlorine from the polymer. As argued 
above. DeOmel/iix fails to teach these limitations. Nowhere does Imai teach or suggest "heating 
the upper electrode with said heater to a temperature m order to cause deposits of oxygen and 
chlorine to de-absorb from the upper electrode in order to leave mostly platinum deposited on the 
electrode, such that a layer of material is formed on the upper electrode; wherein the laser of 
material formed on the upper electrode is more stable than a layer of material formed when 
heating the upper electrode w ith said heater to a temperature insufficient to cause deposits of 
oxygen and chlorine to de -absorb from the upper electrode" as recited in claim 19 or ' heating the 
upper electrode with said heater to a temperature in order to cause halogen elements to de-absorb 
from the upper electrode such that deposits of mostly platinum forms a layer of material,, w herein 
the layer of material formed on the upper electrode is more stable than a layer of materia! formed 
when heating the upper electrode with said heater to a temperature insufficient to cause deposits 
of mostly platinum on the surface of the upper electrode"' as recited in claim 69. 

Because imai in view of DeOnwlkss tads to teach or suggest, all of the limitations of 
claims IS' and 69, imai in view of DcOnwllas cannot render claims .19 and 69 obvious under 35 
U.S.C. 10.>{a). Dependent claims include at least the features of the .independent claim from 
winch they depend. Therefore. Imai in view of IteOmdlas cannot render claims 67 (which 
depends from claim 19) and claims 70 and 72-7.5 (which depend from claim 69} obvious under 35 
U.S.C. 103(a). 

(4) Claims 68. 7! and 79 stand rejected under 35 U.S.C. 103(a) as being unpatentable 
over btiai in view of DeOmelhis in farther vtew : of Collins Applicants respectfally traverse the 
rejection. 

As argued in (1 ) above, Coilim in view of DeOmvthi* fails to recite all of the limitations 
of claims 19 and 69 As demonstrated in (3). Imai in view of De<.h'rn !ias is even more deficient 
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than Collins in view of DeOmellas. Likewise, Imai m view of DeOmellas in further view of 
Co/ ibis again fails to teach or suggest 'lieafmg the upper electrode with said heater to a 
temperature m order to cause deposits of oxygen and chlorine to de-absorb from the upper 
electrode in order to leave most!) platinum deposited oo the electrode, such that a ia>er of 
material is formed on the upper electrode: v, herein the laver of material formed on the upper 
electrode is more stable than a layer of material formed when heating the upper electrode with 
paid heater to a temperature insufficient to cause deposits of oxygen and chlorine to de-absorb 
from the upper electrode' as recited m claim 1.9 or "heating the upper electrode with said heater 
to a temperature in order to cause halogen elements to de-absorb from the upper electrode such 
that deposits of mostly platinum forms a layer of material ^wherein the layer of material formed 
on the upper electrode is more stable than a layer of material formed when heating the upper 
electrode with said heater to a temperature insufficient to cause deposits of mostly platinum on 
the surface of the upper electrode" as recited m claim 69. 

Because inuri m vsevv of Dt'Ome/kis m further view of Co/tow fails to teach or suggest all 
of the limitations of claims 19 and 69. Imai in view of DeOntella* in further view of Co/iinx 
cannot render claims 19 and 69 obvious under .35 I SC. 10.3(a). Dependent claims include at 
least, the features of the independent claim from which the> depend. Therefore. Imai in view of 
DcOrncl/as in further view of Co/Jins cannot render chums b% {which depends from claim 19) 
and claims 7 1 and 79 (which depend from claim 69) obvious under 35 U.S.C. 105(a). 

(5) Claims \ 9, 67. 69-70.. 72-78, and XO-83 stand rejected under 35 U.S.C 103(a) as 
being unpatentable over Imai in view of Keizo. Applicants respectfully traverse the rejection of 
claims 1« 67. 69-70 and 72-75. 

As indicated above in (3). Imai fails to teach or suggest all of the limitations of claim 19 
and 69. As similarly noted above m (2). Keizo adds nothing over the combination of Imai in view 
of DeOrnel/as, and thus fails for the same reasons to render claims .19 and 69 obvious. 

Because Imai in view of Keizo fails to teach or suggest all of the limitations of claims 1 9 
and 69. Imai m view of Keizo cannot render claims 19 and 69 obvious under 35 U.S.C. 103(a). 
Dependent claims include at least the features of the independent claim from which they depend 
Therefore, Imai in view of Keizo cannot render claims 67 (which depends from claim 19) and 
clarms 70 and 72-7? {which depend from claim 69) obvious under 35 U.S.C. 193(a). 

(6) Claims 68, 7j._ and 79 stand rejected under 35 U S.C 103(a) as being unpatentable 
over Imai in view of Keizo as applied to claims 19, 67. 69-70, 72-/8. and 80-83 above, and 
further in view of Collins. Applicants respectfully traverse the rejection of claims 68 and 71 . 
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As noted above in (IMS), neither Jmai, nor Keim, nor Collins teaches or suggests 
heatms the uppei elcvJiodv. with said heafer to a tempeiatute m oider to cause deposit of 
Qwucn and chlorine to dv.-absojb fiom the uppei elect] ode m ordei to kau mosth platinum 
dcposikd oi\ the efectiodv s-itch that a !a\et oi material h formed oti the uppet electrode, uhetein 
fhc Li\u of maknal formed on the uppei efecftode ss- mote stable fhan a Li\u of maktsal founed 
when heafuuj the tippet electrode \Mth ,-atd heafer to ,3 tempeiatitn. JtisiifTiv,tciJt to cause deposifs 
of owgen and ehloime to de -absorb itom 6.1 tv. uppet deetiode " as leuted tti claim l l) 01 heating 
the upper dectiodc \v irb sa)d heatef to a kmperafute in ordct to cause halogen element * to de- 
absoth from the uppei eiceraxk such that deposits ot mosth platinum tomis a la\et of makual 
wheiem the laves ol mafenal fonited on the uppei electrode is most; stabk than a Liver of mateual 
formed vhcti heating the upper cketiode w itii said heater to a tempeutuie tnHdfiuent to cause 
deposits oi mosth platinum oo fhe surface of the nppereievtri.de a^ tented in claim 6 l > 

laken m combination Ikw m ucn of lwis<> in fmriki uen of ( oA.m still fads to teav.li 
oi surest heating the uppet elcefuxie with saui heatei to a kmpuafute m older to cause 
deposits oi os\geti and ehlouue to de-absotb from the uppet electrode in oidei to lea\e mosth 
platmnm dvpostkd on tlx vkctiode, such that a !a\vt of material is iotmed on tin uppei 
Jectiode nheiem the la\vi of mauna! tbsmed on the upper eleettovle is moie stable than a Iner 
of ntatenal founed \shen heating the uppu eleettode vwth said heakr to a tempejattijc insufficient 
to cause dv.positb of owgen and chlottitv. to de absotb tioin the uppei eke tunic' a- iceited iii 
elatiti {<-> oi "heatuto the uppv! t ken ode with said heakr to a taupe rata n. tit oidet to cause 
halogen elements to dc-ab^oib fiom the uppu efeefuxk sik.1i that deposit* of mosth plafimsm 
fotnu a ia\ei ol mateoai__\\hej(,in the lasei of ntatenal fonned on the tipper ckefuxk is mote 
stable than a la\ei ot mateual lonned when iiv.attnu the upps.-i eketiode with said heatet to a 
tempo atiue insufficient to eaus^ deposits of mosth platimjin oh tik surfaei. of thv. uppu 
electrode' as ree.tt.ed m claun 69. 

Because hm m weu of A., to m ftuthet \icu nfCofl.m fads Jo teach or widest all of 
the limitations of claims l l) <an\ (>° /•>iai m \ ie\s of K<. i„o in funhci ^ ie\\ ol < 'ollms cannot lendet 
clatms |y and 6° obsious undei ~>*> ISC Kt>(a) f>epvndent tiaims fmiifde at least the featines 
of the tndepv.ndeia' elasm fiom which the\ depend fluiefoie hvu, m \iv.\s of Keirc m fuithu 
of ('<>''>, v eaniiot iendv.t eiamts t>8 twlueh depends fiom claim 19} and daun^ 71 (ulnJj 
depsnd fiom claim obsiout uitdet T S C' b'^ta) 

Newh \dded ( latins 

Applicants submit that newly added claims 84-86 are allowable over the cited prior art. 
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Conclusion 

In light of the above, it is respectfully submitted that all of the claims now pending in the 
subject patent application should be allowable, and a. Notice of Allowance is requested. The 
Examiner is respectfully requested to telephone the undersigned if he can assist in any way in 
expediting issuance of a patent. 

The Commissioner is authorized to charge any underpayment or credit any overpayment 
to Deposit Account No. 06-1325 for any matter in connection with, this response, including any 
fee for extension of time, which may be required. 

Respectfully submitted. 

Date: 5/.>?/.:0(>7 By: -Michael Robbins 

Michael Robbins 
Reg. No. 54.774 
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